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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an adhesive 
material for semiconductor devices wherewith a firm 
bond is established between a heat-resistant resin film 
and a metal foil without damaging the physical properties 
of the heat-resistant resin film and emitting lesser gas 
during heat treatment, to prepare a resin-lined metal foil, 

and to provide a wiring board using the resin-lined metal NH^— R^— NH^ [I] 
foil. 

SOLUTION: The adhesive material for semiconductor 
devices has a coating of a polvimide precursor mainly 
comprising an ar omatic tetracarboxvlic dianhydride and 
a diamine o n at least one surface of the heat-resistant 
resin film, wherein the diamine contains a substance 
represented by formula [I]. In formula [I], R1 is an 
organic group containing an alkylene group. 
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ABSTRACTED- PUB-NO: JP2002338929A 
BASIC-ABSTRACT: 

NOVELTY - Adhesive materials for semiconductor devices are obtained by applying 
a polyimide precursor, consisting mainly of an aromatic tetracarboxylic 
dianhydride and a diamine containing a compound (I) , to at least one side of a 
heat-resistant resin film. 

DETAILED DESCRIPTION - Adhesive materials for semiconductor devices are 

obtained by applying a p olyimide precursor , consisting mainly of an aromatic 
tetracarboxylic dianhydride and a diamin~ containing a compound (I) , to at 
least one side ot a heat-resistant resin film 

NH2-R1-NH2 (I) 

Rl = organic group containing an alkylene group. 
INDEPENDENT CLAIMS are also included for the following: 

(1) metal foils with a resin obtained by laminating a metal layer onto the 
adhesive materials; and 

(2) wired boards made using the metal foils. 

USE - The adhesive materials for semiconductor devices are useful for metal 
foils with a resin and the metal foils are suitable for flexible wiring boards. 

ADVANTAGE - The adhesive materials can maintain physical properties 
characteristic of heat-resistant resin films, generate little gas on heating 
and can adhere a heat-resistant resin film and a metal foil strongly. 

CHOSEN- DRAWING: Dwg.0/0 

TITLE-TERMS: ADHESIVE MATERIAL SEMICONDUCTOR DEVICE OBTAIN APPLY POLYIMIDE 

PRECURSOR CONSIST MAINLY AROMATIC ONE SIDE HEAT RESISTANCE RESIN 
FILM 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daunages caused by the use of this treuislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the charge for semiconductor devices of a binder, the 
metallic foil with resin, and patchboard which are used for manufacture of a flexible patchboard. 
[0002] 

[Description of the Prior Art] From the former, a heat-resistant-resin film employs the description 
peculiar to the resin efficiently, and is used in various fields. For example, FPC (flexible printed circuit 
board), a tape carrier package tape for TAB (tape automated bonding), etc. which carried out the 
laminating with a metallic foil and adhesives are well known. These stick a heat-resistant-resin film and 
metallic foils, such as polyimide, using adhesives, such as an epoxy resin system, an acrylic resin 
system, a polyamide resin system, and an NBR (acrylonitrile-butadiene rubber) system. Such many 
properties of FPC or a tape carrier package tape are influenced by the engine performance of the 
adhesives to be used in tlae present condition, and the outstanding thermal resistance or the other 
outstanding properties which a heat-resistant-resin film has are not fiiUy employed efficiently. For this 
reason, although the thermal resistance of polyimide is 350 degrees C or more even if it uses a 
polyimide film, the solder thermal resistance of FPC or a tape carrier package tape will usually become 
300 degrees C or less. 

[0003] Furthermore, a metallic foil is not stuck but how to form a thin metal layer for a metal according 
to wet process on a spatter or adhesives, and form a metal layer further by plating after that on 
adhesives, such as an epoxy resin system, an acrylic resin system, a polyamide resin system, and an 
NBR system, is also learned. 
[0004] 

[Problem(s) to be Solved by the Invention] After applying a polyimide precursor thru/or the organic 
polar-solvent solution of polyimide to a metallic foil front face directly as an approach of solving such a 
trouble, without using adhesives, desiccation removal of a solvent and the approach of imide-izing are 
also learned. However, in order not to use adhesives, when the adhesive properties of a metallic foil and 
polyimide ran short, patterning of the metal layer was carried out and wiring was formed, there was a 

em on which a wiring layer exfoliates firom polyimide. 
OOOS 

cans for Solving the Problem] That is, it is the charge for semiconductor devices of a binder which 
this invention is the charge of a binder which applied at least to one side of a heat-resistant-resin film the 
Dolvimide precursor which uses aromatic series jfflt][ ^carboxvlic dianhvdride and diamine as a principal 
component, and is characterized by including that diamine is indicated to be by the general formula [I]. 
[0006] 

f Formula 2] 
JH2-R1-NH2 [I] 

[0007] (Rl shows the organic radical containing an alkylene group among a formula.) 
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[0008] 

[Embodiment of the Invention] The charge for semiconductor devices of this invention of a binder 
applies the polyimide precursor which used as the principal component beforehand diamine v^hich has 
aromatic series tetracarboxylic dianhydride and a flexible frame as an adhesives layer on the heat- 
resistant-resin film used as a base film, and the metallic foil with resin of this invention forms a metal 
layer on this charge of a binder. 

[0009] As a heat-resistant-resin film used as a base film Polyarylate, polysulfone which are the 
condensate of the dicarboxylic acid of bisphenols, Or the condensate of the poly allyl compound 
sulfone, benzotetracarboxylic acid, and aromatic series isocyanate which are represented by polyether 
sulphone, Or bisphenols, aromatic series diamine, thermosetting polyimide obtained from the reaction of 
a nitro phthalic acid. Although what used resin, such as aromatic polyimide, aromatic polyamide, an 
aromatic series polyether amide, polyphenylene SURUFAIDO, the poly allyl compound ether ketone, 
polyamidoimide, and a liquid crystal polymer, as the film is mentioned, it is not limited to these. As a 
concrete product, "Kapton" by Du Pont-Toray, "YUPI REXX" by Ube Industries, Ltd., "APIKARU" by 
Kaneka Co., Ltd., "MIKUTORON" by Toray Industries, Inc., and "BEKITORA" By Kuraray etc. are 
mentioned. 

[00 1 0] These trees In these resin, the aromatic polyimide which is the condensate of aromatic polyimide, 
aromatic polyamide especially pyromellitic acid 2 anhydride or biphenyl tetracarboxylic dianhydride, 
and aromatic series diamines, such as diamino diphenyl ether and a p phenylenediamine, is desirable. 
[00 11] The above-mentioned thermal resistance It is desirable to perform plasma treatment arbitrary 
[ performing corona discharge treatment, low-temperature plasma treatment or well-known wet process 
processing, etc. to the above-mentioned heat-resistant-resin film front face ] and especially suitable in 
respect of the improvement in adhesive strength. 

[0012] As thickness of a heat-resistant-resin film, 5-125 micrometers is 20-80 micrometers more 
preferably. Since trouble will be caused to the conveyance nature of a film if too thin, the above- 
mentioned range is desirable. 

[0013] The polyimide precursor applied at least to one side of the above-mentioned heat-resistant-resin 
film functions as adhesives on which the heat-resistant-resin film which is a base film, and a metal layer 
are pasted up. Such a polyimide precursor uses as a principal component aromatic series tetracarboxylic 
dianhydride and diamine which has a flexible frame. 

[0014] As an example o f aromatic_series tetracarboxylic dianhydride Pyromellitic acid 2 anhydride, 3, 
3', 4, 4*-biphenyl tetracarboxylic dianhydride, 2, 3, 3', - biphenyl tettacarboxylic dianhydride, 3, 3\ and 4 
'4, 4'-benzophenone tetracarboxylic dianhydride, - benzophenone tetracarboxylic dianhydride, 2, 2\ and 
2, 2\ 3, and 3 '3, 3'-biphenyl tetracarboxylic dianhydride, 2 and 2-bis(3, 4-dicarboxy phenyl) propane 2 
anhydride, 2 and 2-bis(2, 3-dicarboxy phenyl) propane 2 anhydride, Bis(3, 4-dicarboxy phenyl) ether 2 
anhydride, bis(3, 4-dicarboxy phenyl) sulfone 2 anhydride, 1 and l-bis(2, 3-dicarboxy phenyl) ethane 2 
anhydride, bis(2, 3-dicarboxy phenyl) methane 2 anhydride, 2, 3, 6, 7-naphthalene tetracarboxylic 
dianhydride, 1, 4 and 5, 8-naphthalene tetracarboxyhc dianhydride, 1, 2, 5, 6-naphthalene 
tetracarboxylic acid, 1, 2 and 3, 4-ben2ene tetracarboxylic dianhydride, 3, 4, 9, 10-perylene 
tetracarboxylic dianhydride, 2, 3 and 6, 7-anthracene tetracarboxylic dianhydride, 1, 2 and 7, 8- 
phenanthrene tetracarboxylic dianhydride, etc. are mentioned, these acid 2 anhydrides - one sort — or 
two or more kinds are mixed and it is used. 

[0015] As diamine preferably used by this invention, what is expressed with a general formula [I] is 

mentioned preferably. 

[0016] 

f Formula 3] 
JHg-R^-NHg [I] 

[0017] Rl shows the organic radical containing an alkylene group among a formula. As an alkylene 
group, a methylene group, ethylene, a propylene radical, a butylene radical, a hexylene radical, an 
octylene radical, a polymethylene radical, etc. are mentioned, and these may have the suitable 
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substituent and may include ether linkage, an ester bond, amino association, amide association, a 
urethane bond, urea association, carbonate association, etc. in the chain in the chain. Although an alkyl 
group, a phenyl group, a methoxy group, a phenoxy group, a nitro group, a hydroxyl group, the amino 
group, a fluorine atom, a chlorine atom, etc. are mentioned as a substituent in this case, it is not limited 
to these. Although two or more sorts are mixed and it is used, as for the diamine which has such a 
flexible frame, it is desirable independent or for two or more sorts to be mixed and to use from the 
purpose for which demand characteristics, such as an adhesive property and thermal resistance, are 
satisfied. 

[0018] Moreover, it is desirable from the point that mixing the diamine except being shown by the 
general formula [I] if needed also pulls out both [ heat-resistant ] the function as adhesives, and 
polyimide. Although not limited especially as such diamine, 4 and 4 -diamino diphenyl ether, - diamino 
diphenylmethane, and 4 and 4 '4, 4'-diaminodiphenyl sulfone, A p phenylenediamine, 1, 1 and 3, 3- 
tetramethyl - 1, 3-bis(4-aminophenyl) disiloxane. The 1, 1,3, and 3-tetra-phenoxy -1, 3-bis(2- 
aminoethyl) disiloxane, 1, 1, 3, 3, 5, and 5-hexa methyl -1, 5-bis(4-aminophenyl) trisiloxane, The 1, 1,3, 
and 3-tetra-phenyl -1, 3-bis(2-aminoethyl) disiloxane. The 1, 1,3, and 3-tetra-phenyl -1, 3-bis(3- 
aminopropyl) disiloxane. The 1, 1,5, and 5-tetra-phenyl -3, the 3-dimethyl -1, 5-bis(3-aminopropyl) 
trisiloxane. The 1, 1, 5, and 5-tetra-phenyl -3, 3-dimethoxy -1, 5-bis(4-aminopropyl) trisiloxane. The 1, 
1, 5, and 5-tetra-phenyl -3, 3-dimethoxy -1, 5-bis(5-amino pentyl) trisiloxane, 1, 1,3, and 3-tetramethyl 
- 1, 3-bis(2-aminoethyl) disiloxane, 1, 1,3, and 3-tetramethyl - 1, 3-bis(3-aminopropyl) disiloxane, 1,1, 
3, and 3-tetramethyl - 1, 3-bis(4-amino butyl) disiloxane, 1, the 3-dimethyl -1, 3-dimethoxy -1, 3-bis(4- 
amino butyl) disiloxane, 1,1,5, and 5-tetramethyl - 3 and 3-dimethoxy -1, 5-bis(2-aminoethyl) 
trisiloxane, 1, 1,5, and 5-tetramethyl - 3 and 3-dimethoxy -1, 5-bis(4-amino butyl) trisiloxane, 1,1,5, 
and 5-tetramethyl - 3 and 3-dimethoxy -1, 5-bis(5-amino pentyl) trisiloxane. Although 1, 1, 3, 3, 5, and 
5-hexa methyl -1, 5-bis(3-aminopropyl) trisiloxane, 1, 1, 3, 3 and 5, 5-hexa propyl -1, 5-bis(3- 
aminopropyl) trisiloxane, etc. are mentioned It is not limited to these but ether linkage, an ester bond, 
amino association, amide association, a urethane bond, urea association, carbonate association, etc. may 
be included in the chain, such diamines are independent — or two or more sorts can be mixed and it can 
use. 

[0019] As for the rate of the diamine which corresponds to a general formula [I] to all diamine 
compounds, in the polyimide precursor of this invention, it is desirable from the point of the curl 
prevention effectiveness after imide-izing, and the adhesive improvement effectiveness that it is more 
than 50mol%. 

[0020] The reaction of the above-mentioned aromatic series tetracarboxylic dianhydride and diamine 
should just make aromatic series tetracarboxylic acid, or its anhydride and diamine of the amount of 
abbreviation stoichiometrics react at 0-80 degrees C in organic solvents, such as N.N- 
dimethylformamide, N,N-dimethylacetamide, and a N-methyl-2-pyrrolidone. Two or more sorts are 
mixed and it is used, and as long as it is that these organic solvents are independent or extent in which a 
polyimide precursor does not deposit, solvents, such as benzene, toluene, a hexane, a cyclohexane, a 
tetrahydrofiiran, and a methyl ethyl ketone, may be added. Although especially polyimide precursor 
varnish concentration is not limited, 5 - 60 % of the weight is desirable, and especially 1 0 - 40 % of the 
weight is desirable. 

[0021] In the charge for semiconductor devices of a binder and the metallic foil with resin of this 
invention, the polyimide precursor is applied on a heat-resistant-resin film. In order to pull out the 
engine performance as polyimide about imide-izing of a polyimide precursor, it is desirable to be carried 
out before the metal stratification, and it is desirable to be carried out immediately after applying a 
polyimide precursor to a heat-resistant-resin film especially. Since the polyimide precursor used in this 
invention is thermoplasticity after imide-izing it, it has the advantage which can be used as adhesives in 
the state of polyimide. Since water is generated in the case of hardening, i.e., imide-izing, in the case of 
thermosetting polyimide, this water will become gas and foaming will arise. 

[0022] Although foaming of the polyimide precursor [ after imide-izing in this invention ] by the gas of 
water and others decreases since there is little generating gas at the time of heat-treatment, it is desirable 
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that the capacity generated in 100-300 degrees C whenever [ stoving temperature / after imide-izing ] is 
250 ppm or less. 150 ppm or less are 100 ppm or less still more preferably more preferably. With the 
capacity generated in 100-300 degrees C here whenever [ stoving temperature ], it measures according 
to thermogravimetric analysis, differential solution gravimetric analysis, and a mass spectrometry, and 
asks. 

[0023] Next, the manufacture approach of the charge for semiconductor devices of above-mentioned this 
invention of a binder is explained. 

[0024] First, the solvent solution containing the above-mentioned polyimide precursor varnish is made 
to breathe out from the slit for film production on a heat-resistant-resin film, and it applies to 
homogeneity. As the method of application, what is depended on a roll coater, a knife coating machine, 
a seal coating machine, a comma coating machine, a doctor blade float coating machine, etc. is 
mentioned. Next, after carrying out heating removal of the solvent of the solution applied to the heat- 
resistant-resin film as mentioned above in 1 - 60 minutes continuously [ in the temperature of about 60- 
190 degrees C ], or intermittently, heat-treatment for making imide-izing and the amount of generation 
of gas with 250 ppm or less further is performed. As heat-treatment for making imide-izing and the 
amount of generation of gas with 250 ppm or less, it is desirable to perform heat-treatment for about 1 - 
15 minutes in 200-350 degrees C. Thus, a polyimide precursor is imide-ized, the polyimide film is 
formed, and the charge for semiconductor devices of a binder is obtained. 

[0025] Moreover, it is desirable that the elastic modulus after imide-izing of a polyimide precursor 
becomes smaller than the elastic modulus of a heat-resistant-resin film in this invention. 
[0026] As thickness after imide-izing a polyimide precursor, 0.05-50 micrometers is 0.1-25 micrometers 
more preferably. The adhesion effectiveness will become weak if too thin. 

[0027] In this invention, it is also desirable to have a catalyst nucleus in a polyimide precursor. Although 
it does not work as a nucleus of plating growth if the catalyst nucleus said here remains as it is, it works 
as a nucleus of plating growth by carrying out activation. Although usually added by the condition of a 
polyimide precursor varnish, depending on the case, you may add after heat-resistant-resin film 
spreading, and after addition of a catalyst nucleus imide-izes a polyimide precursor, it may be added. A 
catalyst nucleus serves as a core at the time of forming a metal layer by plating, palladium, its nickel, 
chromium, etc. are desirable, and its palladium is still more desirable. The content rate of the catalyst 
nucleus contained in the above-mentioned polyimide precursor is the 0.001 - 100 weight section to the 
polyimide precursor 100 weight section preferably. 

[0028] Next, in the case of a metallic foil with resin, a metal layer is formed on the film which imide- 
ized the polyimide precursor or the precursor. As the metal stratification approach, the approach of 
sticking a metallic foil, the approach by the spatter or vacuum evaporationo, the approach by plating, 
etc. are mentioned. As a metal which constitutes a metal layer, although copper, nickel, chromium, tin, 
zinc, lead, gold, a rhodium, palladium, etc. are mentioned, it is not limited to these. These metals may be 
used independently, or more than one may be combined and they may be used. 
[0029] When sticking a metallic foil, it is desirable to paste up a metallic foil by processing at hot 100- 
350 degrees C at 70-350 degrees C, a lamination or after laminating at 40-200 degrees C of low 
temperature comparatively. 

[0030] In a spatter or vacuimi evaporationo, a metal layer is formed on adhesives so that it may become 
suitable thickness, for example, the thickness of 0.0001-10 micrometers. 

[003 1] In plating, it is common to form the metal thin film which does not perform direct plating but 
serves as a nucleus before plating on the film which imide-ized the polyimide precursor or the precursor, 
and to plate it after an appropriate time. It is divided into wet process and a dry process as an approach 
of forming the metal thin film used as such a nucleus. In the case of wet process, it is divided by the case 
where it does not have with the case where the film which imide-ized the polyimide precursor or the 
precursor fiirther has the catalyst nucleus. When it does not have the catalyst nucleus, first, palladiimi, 
nickel, chromium, etc. process catalyst grant, and if required, the given catalyst will be activated. A 
catalyst will be activated, if required when it has the catalyst nucleus. In the case of a dry process, the 
spatter of the metals, such as chromium, and nickel, copper, is carried out to the film which imide-ized 
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the polyimide precursor or the precursor, but the spatter of the metals, such as copper, may be carried 
out independently, and a spatter may be carried out combining chromium-copper, nickel-copper, etc. 
Although especially the thickness of the metal thin film used as a nucleus is not specified, it is 1 - 
lOOOnm preferably. If too thick, metal thin film formation will take time amoxmt, and if too thin, a fault 
will become plating produced and mentioned later with a failure. Thus, a metal layer is formed by 
plating on the formed metal thin film. Although a metal layer may be formed only by electroless 
deposition, it may use together and form electroless deposition and electrolytic plating, and may form 
them only by electrolytic plating. When plating copper as electroless deposition, the combination of a 
copper sulfate and formaldehyde etc. is used. Moreover, when plating copper as electrolytic plating, 
copper-sulfate plating liquid, copper-cyanide plating liquid, copper pyrophosphate plating liquid, etc. are 
usually used. 

[0032] A metal bed depth is influenced by how a metallic foil with resin is processed. That is, since the 
laminating of the metal is further carried out by plating on a metal layer when forming a patchboard by 
the additive method (a semi additive method or full additive method) using a metallic foil with resin, the 
metal bed depth of a metallic foil with resin has the desirable range of 0.1-10 micrometers. Conversely, 
since a metallic foil is used as wiring as it is when forming a patchboard by the subtractive method using 
a metallic foil with resin, the metal bed depth of a metallic foil with resin has the desirable range of 3-40 
micrometers. 

[0033] As a series of strokes which form the above-mentioned metal layer, the following procedures are 
mentioned, for example. That is, counter etching of the adhesive coated surface of the charge for 
semiconductor devices of a binder which imide-ized the polyimide precursor or precursor first applied to 
the heat-resistant-resin film, and surface washing are performed. Next, software etching is carried out, a 
sulfuric acid performs acid cleaning, and pretreatment by the hydrochloric acid is performed. Catalytic 
activity-ized processing is performed after performing catalytic activity-ized processing succeedingly 
when the catalyst nucleus contains, and performing catalyst grant, when the catalyst nucleus does not 
contain. Non-electrolyzed metal plating is performed to after an appropriate time, if required, 
electrolysis metal plating will be performed after electroless deposition, and a metal layer will be 
formed. 

[0034] In this invention, the charge for semiconductor devices of a binder was produced by forming the 
film which imide-ized the polyimide precursor or precursor which can serve as adhesives on the heat- 
resistant-resin film used as a base film, the metal layer was formed on it, and the metallic foil with resin 
has been obtained. By imide-izing a polyimide precursor, also when firm adhesive strength is obtained 
and a metal layer is especially etched into a predetermined circuit pattern rather than it forms a direct 
metal layer on a heat-resistant-resin film, good adhesive strength can be obtained. 
[0035] Setting to this invention, adhesive strength is JIS. C5016 Although a pattern with a conductor 
width of 3 mm is used, the value when tearing off a metallic foil the rate for 50mm/in the direction of 
180 degrees is meant according to the 7.1st term, and 5 or more N/cm is desirable and is usually more 
preferably made into 1 0 or more N/cm, according to the metallic foil with resin of this invention, it 
becomes possible to acquire the value of 10 or more N/cm easily. Moreover, it also has the advantage to 
which a heat-resistant-resin film does not spoil the property which it originally has. 
[0036] The metallic foil with resin of above-mentioned this invention etches a metal layer at the 
configuration which suited the circuit pattern by forming a resist layer on a metal layer, and exposing 
and developing a resist layer by using as an etching mask the resist which carried out patterning of the 
resist and carried out patterning, forms a circuit pattern, and is preferably used as a patchboard obtained 
by removing a resist after circuit pattern formation. 

[0037] Moreover, as for the metallic foil with resin of above-mentioned this invention, it is also 
desirable to consider as the patchboard obtained by forming a circuit pattem in the part which removed 
the resist of the part which forms a resist layer on a metal layer and forms a circuit pattem by exposing 
and developing a resist layer, and removed the resist by plating, exfoliating a resist after that, and 
removing metal layers other than a circuit pattem. 

[0038] The metallic foil with resin of this invention has the metal layer to one side or both sides of a 
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heat-resistant-resin film, by forming wiring using a semi additive method or a subtractive method, can 
form one side or a double-sided patchboard, and can use it for a flexible patchboard application 
preferab ly. 
T0039D 



[ExamplehThis invention is not limited by these examples, although an example is given below and this 
mveilllOnis explained. 

[0040] the d iamines 10.4g (OA mols) and 3 which permuted the inside of the 500ml flask equipped with 
synthetic example 1 thermometer, chuming equipment, and a dephlegmator by the bottom of nitrogen- 
gas-atmosphere mind, put in 128.8g of N,N-dimethylacetamide, and were shown below, 3*, and 4 and 4 - 
- * — 32. 2g (0.1 mols) of - benzophenone tetracarboxylic dianhydride was added, under nitrogen-gas- 
atmosphere mind, it was made to react, agitating at 50 degrees C succeedingly by 10 degrees C for 3 
hours for 1 hour, and the polyimide precursor vamish be obtained. 
[0041] 
FFormula 4] 



[0042] 5g of palladium catalyst nuclei was added on the polyimide precursor vamish obtained in the 
example 1 of synthetic example 2 composition, and the catalyst nucleus content polyimide precursor 
vamish was obtained. 

[0043] 166.8g of N,N-dimethylacetamide is put in using the same reaction container as the example 1 of 
synthetic example 3 composition. Diamine 7.4g (0.05 mols) shown below, ethylenediamine 0.6g (0.01 
mols), P phenylenediamines 4.3g (0.04 mols) and 3, 3', and 4 and 29.4g (0.10 mols) of 4'-biphenyl 
tetracarboxylic dianhydride are added. Under nitrogen-gas-atmosphere mind, it was made to react, 
agitating at 50 degrees C succeedingly by 10 degrees C for 3 hours for 1 hour, and the polyimide 
precursor vamish was obtained. 
[0044] 
[Formula 5] 



[0045] 3g of palladium catalyst nuclei was added on the polyimide precursor vamish obtained in the 
example 2 of synthetic example 4 composition, and the catalyst nucleus content polyimide precursor 
vamish was obtained. 

[0046] 191.2g of N,N-dimethylacetamide is put in using the same reaction container as the example 1 of 
synthetic example 5 composition. Diamine 6.6g (0.05 mols) shown below, hexamethylenediamine 1.2g 
(0.01 mols), 1, 1,3, and 3-tetramethyl - 1, 3-bis(aminomethyl) disiloxane 1.9g (0.01 mols), 4 and 4*- 
diamino diphenylmethane 5.9g (0.03 mols), 3, 3', and 4 and 32.2g (0.1 mols) of 4*-benzophenone 
tetracarboxylic dianhydride were added, under nitrogen-gas-atmosphere mind, it was made to react, 
agitating at 50 degrees C succeedingly by 10 degrees C for 3 hours for 1 hour, and the polyimide 
precursor vamish was obtained. 
[0047] 
[Formula 6] 

ci-r3 cHg 
I I 

NHgCHgCHOCHgCHNHg 

[0048] lOg of palladium catalyst nuclei was added on the polyimide precursor vamish obtained in the 
example 5 of synthetic example 6 composition, and the catalyst nucleus content polyimide precursor 
vamish was obtained. 

[0049] Using the same reaction container as the example 1 of synthetic example 7 composition, 1 72g of 
N,N-dimethylacetamide was put in, p phenylenediamine 10.8g was dissolved, and 3, 3', and the 
polyimide precursor vamish that is made to react, agitating at 50 degrees C succeedingly by 10 degrees 
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C under nitrogen-gas-atmosphere mind by adding 4 and 32.2g of 4'-benzophenone tetracarboxylic 
dianhydride for 3 hours for 1 hour, and does not contain siloxane system diamine were obtained. 
[0050] It apphed so that the thickness after drying the poiyimide precursor varnish compounded in the 
synthetic example 1 on one side of the poiyimide film "YUPI REXX S" by Ube Industries, Ltd. of 150 
micrometer thickness of examples might be set to 12 micrometers, and it dried for 10 minutes at 80 
degrees C first, then, dried for 10 minutes at 130 degrees C, and dried for 15 minutes at 150 more 
degrees C. Subsequently, heating was performed at 250 degrees C for 5 minutes as processing which 
controls imide-izing and generating capacity. 

[0051] Next, the side which imide-ized the poiyimide precursor of the obtained charge of a binder is 
degreased by isopropanol. Carry out software etching with a sodium-hydroxide content solution, and a 
hydrochloric acid neutralizes. Catalyst grant is carried out in Okuno Drug industry OPC-50 inducer. 
Reduction processing was performed in Okuno Drug industry OPC-150 cristae, it plated with non- 
electrolytic copper plating to 0.5 micrometers in thickness after that, finally the copper layer with a 
thickness of 35 micrometers was formed by electrolytic copper plating, and the metallic foil with one 
side resin whose metal layer is copper was obtained. 

[0052] When 250 degrees C was heat-treated for 1 hour and the amount of generation of gas was 
measured after the metallic foil formation with resin, it is 42 ppm and peeling of the metal layer by the 
generation of gas etc. was not observed. Moreover, it is JIS in order to investigate the adhesive strength 
of the metal layer and base material film in the formed metallic foil with resin. C5016 It was 12 N/cm 
when the value when using a pattem with a conductor width of 3nmi and tearing off a metal layer the 
rate for 50mm/in the direction of 180 degrees according to the 7.1st term was measured. 
[0053] On the metal layer of the metallic foil with resin of obtained one side, the photoresist was applied 
and dried so that desiccation thickness might be set to 5 micrometers, exposure and development were 
given using the mask suitable for a circuit pattem [ as / whose line breadth is 5-100 micrometers ], and 
the resist pattem with which only the wiring layer pattern part remained was obtained. Next, the metal of 
a part from which the resist was removed was etched in the ferric chloride water solution 10%, and the 
one side patchboard was obtained. In the obtained patchboard, thin wiring of 5 -micrometer width of face 
had also pasted up firmly comparatively thick wiring of 100-micrometer width of face with the film, and 
lack of a circuit pattem etc. was not seen. 

[0054] In example of comparison 1 example 1, the metallic foil with resin was produced like the 
example 1 except having used the vamish compounded in the synthetic example 7 instead of the 
poiyimide precursor varnish compounded in the synthetic example 1 . The amount of generation of gas is 
1350 ppm, and peeling of a metal layer produced it in the a large number part. When the adhesive 
strength of a metal layer and a base material film was measured like the example 1 , it was 1 or less 
N/cm, and the metal layer and the base material film exfoliated simply, and it was not practical use 
level. 

[0055] The poiyimide precursor vamish compounded in the synthetic example 2 instead of the 
poiyimide precursor varnish compounded in the example 1 of example 2 composition was used, and 
processing which controls spreading, desiccation, imide-izing, and generating capacity like an example 
1 was performed. 

[0056] The side which imide-ized the poiyimide precursor vamish of the obtained charge for 
semiconductor devices of a binder is degreased by isopropanol. Carry out software etching with a 
sodium-hydroxide content solution, and a hydrochloric acid neutralizes. Reduction processing is 
performed in Okuno Drug industry OPC-150 cristae. Electroless nickel plating was given in Okuno 
Drug industry TMP chemistry nickel HR-T, it plated with non-electrolytic copper plating to 1 
micrometer in thickness after that, finally the copper layer with a thickness of 3 micrometers was formed 
by electrolytic copper plating, and the metallic foil with one side resin whose metal layer is copper was 
obtained. 

[0057] After the metallic foil formation with resin, when the amount of generation of gas was measured, 
it is 42 ppm and peeling of the metal layer by the generation of gas etc. was not observed. Moreover, it 
was 1 3 N/cm when the value when tearing off like an example 1 was measured, in order to investigate 
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the adhesive strength of the metal layer and base material film in the formed metallic foil with resin. 
[0058] On the metal layer of the metallic foil with resin of obtained one side, the photoresist was applied 
and dried so that desiccation thickness might be set to 5 micrometers, exposure and development were 
given using the mask suitable for a circuit pattern [ as / whose line breadth is 5-100 micrometers ], and 
the resist pattern from which only the wiring layer pattem part was removed was obtained. Next, non- 
electrolytic copper plating and electrolytic copper plating were performed to the metal of a part from 
which the resist was removed, and it plated to 4.5 micrometers. Tinning and gold plate were performed 
after that and it plated to 5 micrometers which is finally the same height as a resist. The resist was 
removed after plating termination, subsequently software etching was carried out using the ferric 
chloride water solution, metals other than a wiring part were removed, and the one side patchboard was 
obtained. In the obtained patchboard, thin wiring of 5-micrometer width of face had also pasted up 
firmly comparatively thick wiring of 100-micrometer width of face with the film, and lack of a circuit 
pattem etc. was not seen. 

[0059] Plasma treatment was first performed on both sides of the Du Pont-Toray polyimide film 
"Kapton EN" of 350 micrometer thickness of examples, it applied so that the thickness after drying the 
polyimide precursor varnish compoimded in the synthetic example 3 might be set to 1 8 micrometers, 
and it dried for 10 minutes at 80 degrees C first, then, dried for 10 minutes at 120 degrees C, and dried 
for 15 minutes at 150 more degrees C. Subsequently, heat-treatment was performed to this spreading 
article at 2 1 0 degrees C for 5 minutes, and processing which controls imide-izing and generating 
capacity was performed. 

[0060] It washes by cleaner conditioner DP-1 10. after [ thus, ] imide-izing the polyimide precursor of 
tiie obtained charge for semiconductor devices of a binder ~ the product made from Ebara YUJI Light ~ 
Software etching is carried out using DP-200 and a sulfuric acid, the product made from Ebara YUJI 
Light ~ It dips pre using DP-300 and a hydrochloric acid, the product made from Ebara YUJI Light — 
Catalyst grant is carried out using DP-300, DP-350, and a hydrochloric acid, the product made from 
Ebara YUJI Light - A catalyst is activated using DP-400 A-D made from Ebara YUJI Light, and DP- 
410, Reduction processing of a catalyst is performed using DP-500. the product made from Ebara YUJI 
Light - Acid cleaning was performed in PB-242D made from Ebara YUJI Light, acid cleaning was 
carried out with the sulfuric acid, electrolytic copper plating was performed using the copper sulfate 
after that, the copper layer with a thickness of 8 micrometers was formed in both sides, and the metallic 
foil with resin whose double-sided metal layer is copper was obtained. 

[0061] After the metallic foil formation with resin, when the amount of generation of gas was measured, 
it is 45 ppm and peeling of the metal layer by the generation of gas etc. was not observed. Moreover, it 
was 14 N/cm when the value when tearing off a metal layer like an example 1 was measured. 
[0062] The resist pattem was produced using the example 1 , the same resist, and the mask on the metal 
layer of both sides of the obtained metallic foil with resin, the double-sided metal was etched like the 
example 1 , the double-sided resist was removed, and the double-sided patchboard was obtained. In the 
obtained patchboard, both sides had also pasted up firmly comparatively thick wiring of 100-micrometer 
width of face also for thin wiring of 5-micrometer width of face with the film, and lack of a circuit 
pattem etc. was not seen. 

[0063] The polyimide precursor varnish compounded in the synthetic example 4 instead of the 
polyimide precursor varnish compounded in the example 3 of example 4 composition was used, and the 
pre DIP process made it be the same as that of an example 3. Next, a catalyst is activated using DP-400 
A-D made from Ebara YUJI Light, and DP-410. Reduction processing of a catalyst is performed using 
DP-500. the product made from Ebara YUJI Light - Acid cleaning was performed in PB-242D made 
from Ebara YUJI Light, acid cleaning was carried out with the sulfuric acid, electrolytic copper plating 
was performed using the copper sulfate after that, the copper layer with a thickness of 2 micrometers 
was formed in both sides, and the metallic foil with resin whose double-sided metal layer is copper was 
obtained. 

[0064] After the metallic foil formation with resin, when the amount of generation of gas was measured, 
it is 45 ppm and peeling of the metal layer by the generation of gas etc. was not observed. Moreover, it 
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was 1 5 N/cm when the value when tearing off a metal layer like an example 1 was measured. 
[0065] The resist pattern with a thickness of 15 micrometers was produced using the example 2, the 
same resist, and the mask on the metal layer of both sides of the obtained metallic foil with resin, and 
electrolytic copper plating was performed and it plated to 1 5 micrometers in thickness which is the same 
height as a resist. The resist was removed after that, subsequently software etching of the whole was 
carried out using the copper chloride water solution, and the double-sided patchboard was obtained by 
removing metals other than a wiring part. In the obtained patchboard, thin wiring of 5 -micrometer width 
of face had also pasted up firmly comparatively thick wiring of 100-micrometer width of face with the 
film, and lack of a circuit pattem etc. was not seen. 

[0066] Plasma treatment was first performed on both sides of the polyimide film "APIKARU NPI" by 
Kaneka Co., Ltd. of 550 micrometer thickness of examples, it applied so that the thickness after drying 
the polyimide precursor varnish compounded in the synthetic example 5 might be set to 8 micrometers, 
and it dried for 1 0 minutes at 80 degrees C first, then, dried for 1 0 minutes at 1 20 degrees C, and dried 
for 15 minutes at 150 more degrees C. Subsequently, heat-treatment was performed to this spreading 
article at 2 1 0 degrees C for 5 minutes, and processing which controls imide-izing and generating 
capacity was performed. 

[0067] Thus, the polyimide precursor of the obtained charge for semiconductor devices of a binder was 
imide-ized upwards, and 50nm and lOOnm of copper spatters were performed for the chromium spatter. 
The copper layer with a thickness of 1 micrometer was formed in both sides by non-electrolytic copper 
plating after that, and the metallic foil with resin whose double-sided metal layer is copper was obtained. 

[0068] After the metallic foil formation with resin, when the amount of generation of gas was measured, 
it is 49 ppm and peeling of the metal layer by the generation of gas etc. was not observed. Moreover, it 
was 16 N/cm when the value when tearing off a metal layer like an example 1 was measured. 
[0069] The resist pattem with a thickness of 10 micrometers was produced using the example 2, the 
same resist, and the mask on the metal deposit of both sides of the obtained metallic foil with resin, 
electroless nickel plating was given, and it plated to 8 micrometers in thickness. Tinning and gold plate 
were performed after that and it plated to 5 micrometers which is finally the same height as a resist. 
[0070] The resist was removed after plating termination, subsequently software etching was carried out 
using the ferric chloride water solution, metals other than a wiring part were removed, and the double- 
sided patchboard was obtained. In the obtained patchboard, thin wiring of 5-micrometer width of face 
had also pasted up firmly comparatively thick wiring of 1 00-micrometer width of face with the film, and 
lack of a circuit pattem etc. was not seen. 

[0071] The polyimide precursor varnish compounded in the synthetic example 6 instead of the 
polyimide precursor vamish compounded in the example 5 of example 6 composition was used, and 
processing which controls spreading, desiccation, imide-izing, and generating capacity like an example 
5 was performed. 

[0072] Surface roughening of the side top which imide-ized the polyimide precursor of the obtained 
charge for semiconductor devices of a binder was carried out by the chromic acid, the neutralization 
liquid made from SHIPUREI neutralized, the catalyst nucleus was activated with the accelerator made 
firom SHIPUREI, the copper layer with a thickness of 12 micrometers was formed in both sides by non- 
electrolytic copper plating after that, and the metallic foil with resin whose double-sided metal layer is 
copper was obtained. 

[0073] After the metallic foil formation with resin, when the amount of generation of gas was measured, 
it is 49 ppm and peeling of the metal layer by the generation of gas etc. was not observed. Moreover, it 
was 1 7 N/cm when the value when tearing off a metal layer like an example 1 was measured. 
[0074] The resist pattem was produced using the example 1 , the same resist, and the mask on the metal 
layer of both sides of the obtained metallic foil with resin, the double-sided metal was etched like the 
example 1 , the double-sided resist was removed, and the double-sided patchboard was obtained. In the 
obtained patchboard, both sides had also pasted up firmly comparatively thick wiring of 100-micrometer 
width of face also for thin wiring of 5-micrometer width of face with the film, and lack of a circuit 
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pattern etc. was not seen. 
[0075] 



[Effect of the Invention] There is little generating gas at the time of heat-treatment, and a metal layer 
and a heat-resistant-resin film paste them up firmly while they can employ the physical properties of a 
heat-resistant-resin film efficiently, since specific polyimide system adhesives are used for the charge 
for semiconductor devices of a binder and the metallic foil with resin of this invention. The patchboard 
using this metallic foil with resin is excellent in generating of lack of a circuit pattem etc. few. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ***♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The charge for semiconductor devices of a binder which is a charge of a binder which applied 
at least to one side of a heat-resistant-resin film the polyimide precursor which uses aromatic series 
tetracarboxylic dianhydride and diamine as a principal component, and is characterized by diamine 
containing what is shown by the general formula [I]. 
[Formula 1] 

NH2-R1-NH2 [I] 

(Rl expresses the organic radical containing an alkylene group among a formula.) 

[Claim 2] The charge for semiconductor devices according to claim 1 of a binder in which a polyimide 

precursor has a catalyst nucleus. 

[Claim 3] The charge for semiconductor devices according to claim 1 of a binder by which the applied 
polyimide precursor is imide-ized. 

[Claim 4] The metallic foil with resin which carried out the laminating of the metal layer on the charge 
for semiconductor devices according to claim 2 of a binder. 

[Claim 5] The patchboard obtained by etching a metal layer at the configuration which suited the circuit 
pattern by forming a resist layer on the metal layer of a metallic foil with resin according to claim 4, and 
exposing and developing a resist layer by using as an etching mask the resist which carried out 
patteming of the resist and carried out patterning, forming a circuit pattem, and removing a resist after 
circuit pattern formation. 

[Claim 6] The patchboard obtained by forming a circuit pattern in the part which removed the resist of 
tihe part which forms a resist layer on the metal layer of a metallic foil with resin according to claim 4, 
and forms a circuit pattem by exposing and developing a resist layer, and removed the resist by plating, 
exfoliating a resist after that, and removing metal layers other than a circuit pattem. 



[Translation done.] 
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[00141 ^#^T b 5;{f;P^yitri£*!|J!)<O:R#:0! 
fcL-Ctt. eo;>( y >y MtZil3lc!|4l. 3. 3' . 4. 
4' -t'^x-Zl^f-h^^JryU'-K^-SLIil*!!^. 2. 3. 
3' . 4' -b'7xri;|^h5;ir;l^3K>ia!!l*!|4i. 
3. 3' , 4. 4' -KV^fy 3,jy^Y^f))Vi(-V^ 

zuiTikifei, 2. 2' . 3, 3* -'<.yy7xyyxh5 

2, 2' , 3, 3' -b'7xri;P 
Th7;i&;W!lfyg!Z:ii;i|c!fe, 2, 2-b';:^(3, 4-i^' 

;<r;i';J?dfS^7x-yi') roy-cyziiS**). 2. 2-h'x 

b'X (3. 4->'';jr;l'd<^i^7xr:yp) x— t^I'— 
ti. b'x (3. 4-i^';<r;P4^^i^7x-;i^) X)Vii^yz. 
WfS^H. 1. l-b*X(2, 3-i^;{f/k;K=^fi^7x- 
x^'yz*!*!!*. b'x ( 2. 3-j^';<r;P^^x7x 
^^yZlil*!^, 2. 3. 6. 
b^;*;W;K>'iEi:*!l*!Bj, 1.4, 5. 8-^7^'U>' 

Th7;«;Pd<yifi:iE7)c!fe. 1, 2, 5. e-:^^^'^ 
>xb5*ypsKyl!. 1. 2. 3, 4 -'^.y-t'yx h 7 

;<r;P;lfy»i:*|*!|*l. 3. 4. 9. 1 O-'^'J L-^-xh 
Vi^^/l-d-O^Ki:^**!, 2. 3. 6. 7-r>'h7-b>' 
Th7;i&;l'^v>'e-*|;«K!B). l. 2, 7, S-^x-^y 

Kt^mumfmixWbh v^«2ies£U:ig^ut:ffl 

[0015] 2|cf6BatigF* L <fflV^f.ilS 5 y L 
•C<4. Hl^ [ I ] •C^$iil.i>c^*<»^L<#<f '^.ii 
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a. 

[00161 
[^k3l 

NH2-RI-NH2 [I] 

[0017] ictf, RittTyw^i/yasr^tt^rsa^ 
a. rntuv*, rr^v>m. '^^i/wm. ^^'i- 

10 ^rBi^**UTV^Tti<. «i+tcx-T;H&^x 

Xr/ne^. T$yfe^. TSHJS^. 

> h^i^*, yjLj^i^m. -Yam. 

20 [0018] *3t. 'i^Sfc^5tT^R^ [ I ] -cssn 

V\ ZcoXo^i^T^ yb LXiimzm&^ti^^^iiK 

4, 4' -i/r5yy7x::^;Px-x/K 4, 4' 
rsy>''7x-;l/;<^'y. 4, 4' -i^'TSyi^'^x::! 

/i/x/i'^y, vN'^^x-w^i^'rsy. 1. 1. 3, 3 
-7^^7;<^;^-l, 3-b':x. (4-rsy7x-;i^) 

i^j/O^rir^. 1. 1. 3. 3-Th77xy^i^- 
1, 3-b'X (2-r5yx^;|/) i/i/odf-^-i^. 1. 
30 1. 3, 3. 5, S-'^^iTJ^f'/P-l, 5-b';^(4 
-T5y7xr:;p) bUi^o^fify. 1,1,3. 3- 
■rh57x-;l/-l, 3-b'x (2-T5>'xf-;W) 
v'O^'ty. 1. 1. 3. 3-Th77x:::.;U-l. 3 
-b*;;^ (3-TSyrot;w) i/'v-a^flfv, 1, 1, 

5, 5-xh77x— yl^-3, 3->''p<f->P-l , 5- 

b'x (3-T$yrot:;p) bUi^o^-^-y. i, i. 

5. 5-Th77x-/P-3. 3->'';^h^>'-l, 5 

-b'x (4-TSyTot:;w) ^>J>'0^^^:^. 1, 
1. 5, 5-TYyyx.-)U-3, 3-i''^b=Sfv- 

40 1. S-b'X (S-rsy^yf-;!') h U v-Udf -ti^. 
1, 1. 3, 3-TYyy<i-)V-l. 3-b'X(2-T 
5yx^;W) >fva=^r1»-:x. 1. 1. 3. 3-xh7->« 
f-;P-l, 3-b'x (3-T5yrab/W) i^'>-Q^1^ 
1, 1, 3. S-fYyi^'f'tV-l. 3-b'X(4 
-T5yyf-;l/) yvo4f-9-X 1. 3-'J)<^}V- 
1. 3->''^h^i^-l, 3-b';^ (4-TS/7'f- 
y^) y'i/o^f-y-y. 1. 1. 5. S-xh^-Jif-yk- 
3, 3->^;<hJfj^-l, 5-b'X (2-T5yx^ 
/P) 1, 1, 5. 5-rh7;''f->P- 

50 3, 3-i'';<h^v-l, 5-b'X (4-r5y7'f- 



5 

^y>'Q^^^y> i. i. 5. s-T-hyji^ju- 
3, s-vj'fb^fv-i, 5-b'x ( s-rsy^y^ 

/U) hUvQ^-ty. 1. 1. 3. 3. 5. 5-A>4r-t 

{3-r^yru\:)V) hUi^p 

=^rir>, 1. 1. 3. 3. 5, 5-'^=^f1>-7-atr;l/- 

[0019] *»HB<7);jf U 5 HmlBf<sfc:*iV>T. -kV 

T5>"ft:^tc*rtTHR^ [ I ] fcSS-rS i^'T 5 y 

5&l|(?5^»^>»i5 Omo 1 %\:}±X-hhZtifi1^t. L 

[0020] ±E5rsftT h '7i!f)V4(ymzm*mt 

■^.)VJ^T^V, N, N - i''^ ^/I'T-fe h T 5 b\ N-^ 

^;p-2-hrou H>^iff«^«fT0~80x:t-R 

TB&X'hfiu^y-^y. ^/^xy. '^^^•^■y. i^^'a^ 

{ClSS§n^V^*i. 5~6 0ttft%*«»iL<. 10~ 
4 0M%*«m=:»i L\\ 

[0021] i^wnmmwmmmmMmmmm^ 

[00221 *f|HBtfcV^T^ $ V\tLtzW)rp^) ^ 5 

<0MfeiajSl 0 0~3 0 Q'C\zii\.\xmE:thi!y^Mifi 
2 50ppmtlT-CJ>I.C:t*W*U\ J:0»*L< 

{± 1 5 0 P P mfelT. 5gfc:»iL<ttl OOppmOT 

•c*5, c:c:-ciiniaiaeioo~3 00'ct:j3«-^t:3^ 

[ 0 0 2 3 ] ixfc. iMtrz^mm^wmmmm 
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[0 0 24] t-r, mn>mimy ^ /i^i^iti^-itu >f 

ot;^^itX^izmtSt&. mBlT&bLXii. a-fi^ 

izMm Ltimm^mm . 6 o~ 1 9 oxM^t^mx- 
^^ms^±ti{mm><,z 1 ~6 o:a-stiiig!!i^*Lfea. 

10 Mfc:^ 5 H-fkatf 2 5 0 p p miari: ^ri- 

opprnKiTk^r-rfcyxoaigMftakfcu, 2oo~ 

3 5 0X;<7)|iH^l~l 5iJ-g]^«03l«MS:tT5C:fc 

h. 

[ 0 0 2 5 ] *^fe:t5C^T;KU>f 5 HmlSfiao 

20 [ 0 0 2 6 1 dCD >f S HluKWcS:^ 5 H<tUf^l^S;?i 
kLta. #*L<{iO. 05~50ium. 
<«0. l~2 5;umX'J>S. ^-rrSfcSffi^^ 

[0027] ^^ttsv^r . ;K U 5 Ftiulg*>|'t:« 

mmm^-i-hztx-?<^ y^&^comt Lxm< hcox 
m^zm&^tihiiK ^\,zX':>x\iwm^mmy ^ }VA 

SU^Ji. 1ft L<lid^ 'J-f S mffi«cl 0 OMStdkt 

LTO. 0 0 1~1 OOfiftSST'fc*. 

[0028] Sllfti;^?|cOJ#^<i.-KU 5 K 

40 :m. xn-y^^mtzxhum. j<y^izxt:m& 

[0029] ^mSim*)'^i7^?>m^. 7 0~3 5 0 
iCT7S*-h. &&WiJtl8W®SmO~2 0 0X; 

S b LJtf^tCiSSiO 10 0-350 'CX'!mt 

50 [ 0 0 3 0 ] X/N' y ^' ^«cOJ©^. SS'SrJf^. Mi- 
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{fO. oooi~10;Ltm<o®;^t^:5J:at:«««Lh ^tzmm^J^-v^i^K ^miJ&fS.-tt. 

(c^mmiB^-th. [0034] *l|BH{::tJV^T{i, <-:^y^ 

[00311 ^ -y^co^. WSi^ •y^&Jfrrofli^: iiSI!MHail&7>f;PA±fc:«^|«|l:^:0 o Sd^U^ S m 

»t*>tLS. ftBEIK*^Lt:(.^=5r<r^s t'ff^yl^'^J^ [00351 *i^^tfev^TS^:bi:<4s J I S C 5 

J?>-^>-;K ^'nA=fct'OftBKft^«0j!aa$-^iV\ 0 16 7. Iflfc^t. ^IW@3mmWN-i'-yS^fie 

XiOi©^, .-KU-f 5 KBaig*&&>'M±mlg«c*^ 5 HMt iL<. 1 0»iL<«l ON/cmljU:i:S*lTV^S 

L3tKfc5'aA-«{»ri>y>-;K ffl^ri:<O^Si&x/t>y ^'-T 3&*. *l6Wcofiam#^MStc:J;ittf. 5^lci ON/ 

n^rt^i^ lf*L<J±l~l 00 0nmT&.S. S-T^ 20 [ 0 0 3 6 ] JJB*%HJcOfflm^^]^«- ^jSB± 

UiiimiB^ 'y^<7);;^T-»fi£tTt,iv^*«. il«J»^ «y ^'fc LT^mSSrX^-^y^<LTi!«l''?;J'->'Sr»j£ 
^tW»^-/^immi'XB^LXijX<. «M^ y^ Bi^A^-yjg^1^t^yxh2:^-rSii:CJ; 

«0»'CmLTtJ:V\ fmM:^-/^tLXmt'&mS: ^%htihmmbLXni.V<^^tLh , 

-/^-fh^M^smt-a-^ivj^riwrt Hco«;^^t> [0037] ^Jt. ±lB*3%fiHc0^li#S^m?S«±. ^ 

^iR. toyyiS^«y=Jfffi^:i:)&»fflV>^>ixS. 30 Us^'Xh£|^tJt3^fc:^ ■y=^tJ: OS^ 

ie&i. v^{±7/wTx -r X ^ :^:^) izxmMm^-t [00381 ^m^ff)mm^^muii. mmtmmy 

tm^. ^mmMzm.i>zji '/^izx±i^i:mmth<^ -(/l^A<7)y^ms>^>\^i^^z^m^^txti*). -fe^ 

^"r-t •/i53^izxwmi:mm-tm^ . ^msi mm-h z t n^xt . y i^-:r)VS3mmmiz«t l 

aWnti 3~4 0 M m</)^Sm^«t 40 [ 0 0 3 9 1 

[00331 AM^MM^mm-h-^ffy^tmt lx {mm\ mmmi:mix:^%mmm-hi^. * 

^■fii«ittfiaii7 ;^A^^^^fB tJt^'J 5 KmiB*!:*) [00401 1 

SVM4ii5lg«cS:^ 5 H-(LLfc^«^SfflS^«?KO» m&i. M^mmx.t^ 5 0 0 m I «7 7X 

«fIffl«OSH. ^ffi«t??$:tf3. i5i:(cy7hx>yf-y^ 3rt5:gS#H»Ttc:^l,. N, N->'';>«-f-;Pr-bh 

^HiSUs fSKfciOS^^ffVK ISBSfciSm*!® 7'5H128. Sg^Aix. TEtc^Sii/cxTSy 1 
^Srr, J!!8l<$*>'^*§ftTV^I.^<45l#^V^Ttt« 0. 4g (0. Imo 1 ) fc3. 3' . 4, 4' -^y 

m^!(3mk^^^.mm^'^^^tiX\i^£\^\iZ\i Yyj,yy'rhy:^)\^^^ym-mA<.m2. 2g(0. 
fi!ll«E#4$-^to/^ftfc«!««ttfl:i!!«ISrfird . 1 m o 1 ) ^iwi. . SSSBI^T-Cl 0X;-C 1 mS. ?l 



5 KmK(*:V-;^iSr#/v:. 

[004 1] 

NH2CH2CH2OCH2CH2NH2 



[004 21 ■&«092 
[0 0 4 3] ^«W3 

7. 4g(0. OSmol). X^WVi^rSyO. 6 
g (0. Olmo 1 ) . >\*77x-^>'i^r5y4. 3 
g(0. 04mol). 3. 3' . 4. 4' -b'7x- 
/UfhyiHl'^->i^i!^^29. 4g (0. lOmo 
1 ) SrJOX. MSg#ffl^TT'l O-CT'l^S. ?I^^V^ 

[0044] 
[fli51 

~2"' '2 



NH2CH2CH20CH2CH20CH2CH,NH 



[0045] -&«0114 
[0046] ^^045 

hrSH191. 2g«rAti.. TEtc^Sii/Ci^'rS:^ 

6. 6g (0. 0 5mo 1 ) . '\df1f^f-Vyi^'TS>' 
1. 2g(0. Olmol). 1. 1. 3, 3-Th7 
}f-^)V-l. 3-b'x (rS/^^/l') v'i^adfty 

1. 9g (0. Olmo 1 ) . 4. 4' -'JT^J'Jy 
3i—lVyt^>5. 9g(0. 03mol). 3, 3' . 

4.4' -'<.y'/7xyyTh7;{?;i'd?>'ic:iE;i<!|ii3 

2. 2g (0. Imo 1 ) ?:Jflx.. ^HH^TT'lO 
r-Cl^. ?lt^V%-C5 0'Cf 3l^ai¥L^**'^R 

[0047] 
[fl:6l 



CH. 
I ■ 



CH. 
I " 



NH2CH2CHOCH2CHNH2 



[0048] ^mme 

ma 1 0 smut, mm^^^^v ^ s Kfjigft^- 

[0 04 91 ^«fi^7 
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1 0 

hT5K17 2giSrA#i, ^^^y x-Uyi^T^yi 
0. SgJrJiKIL. 3, 3' , 4. 4' -X-y^^x^ 
yTh^:i*^l'#yitZi^3 2. 2giMx.. 

[OO5O]||ife041 
10 5 FB9««cV-X&SejSfiW)l8S3&«l 2/xmfc:^rS J: d 

t^L, i-f sorT'i o^)-iasasL. 3 0x: 
•cioi^iasL. Mfci sor-ci s^^sasLat. 

2 5 0X:T'5*2niia2rttUfc. 
[00511 »:(=#^>iiyt:««tt^5K»J >f 5 Kmffi* 

WU. jlH^6Jai(tt)SOPC-5 0>fyxi— 1>- 

mmJM (ft) SOPC- 1 5 

10 0 5 2} mmt^imsmM. 25ot:ii^fSJio 

Si^txifx^/^im^mt::^. 4 2ppm-c 

0 16 7 . imzWt. ^(«@3mni«0/^^-yS:ffi 
30 ffl ^MMi 180 gcO^riSjt: 5 0 mm/%<mi^' 
?l^ia*«Lfc^<OfiS:«l«Lfci:::^. 12N/'cin-C 

[0053] %hixt:ikm<niimii%^MS&ff)^^<^ 

^B SaSL. »i|i3!)*5~10 0juinTJ>&i3^raiSl^'! 
mz. \yi^xYim^^ixk.WitffMi:lO%miSk 

40 WAWXM. 5ummffymiWSi^\oonmmfn)m 

[ 0 0 5 4 1 Jt«i«?!l 1 

litter 1 \zi5\^x , -^jseii 1 t^js 'j s h iuib 

/vT, ;yxl64JI(i 1 3 5 0 P P m-C* 0 . ^StirafCife 
WM<mWtvt:^^ttz. mmi tmizLX^WMt 

50 mx'h^.^mz^mit^y^)VM.tifimmL. 




( 

1 1 

[0055] IIM0II2 

1 0 0 5 6 1 n(^tit:^n^msmttW)4i u >f s 

5 0^»J>?.^'-{=-Cji7C«ia5:itL, HHiSirOi 
(tt) STMP-fli^-y^r;l,HR-Tfc-C««)B:::>y^^ 

[00571 m^m-^^mm.. ^^^mx&'m. 

<m»tif£^\tmk^f\f£il^'>tL. ilk. »KUfc«lig 

[0058] ^^n/citscoffilgft^^i^t^o^Sco 

^'y^tW»mJ<y^^Mt. 4. 5/tm4T^-ydrL 

<oaii,^iait> 1 0 ojum(i<^ji^sw*v^siat)7>f 

[00 5 91 HMg^lB 

A r;{rrhyENj <mm±iztirTy x^^i:m 
1 0:»-gKiaiL. 2 0-c-ci o^s^iasL. 

1 5 0X;X'l SihSiagLit. -:)V>-caM^fifiit2 1 0 

x:T5m[mm'S:mtx. ^ s Hk^it/^^'xa 
[00 6 0] z<r>idtzLx%t>tvf^^i^mmim 

OXSt^l. fflSi-i^'^-f h (ft) SSDP-20 0t 
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1 2 

(tt) SDP-BOOhJSKtfrfflt^TrUr^ yT 

mmJ^-i^y^ h (tt) S!DP-300tDP-3 
5 0fclii!i:S-ffl^^Tft!l!«Ef+4L. mW.^-i^y^ V 
(flc) gDP-4 0 0A~DtDP-41 Ofc^fflViT 
tt*l*iSttfl:L. SJSi- y^'f h g!DP-5 0 
0«rfflv^t:j!!ia8<OS7C»®?rifiL, SMJ^-i^^^f h 
S3PB-24 2DfcTlHtl8ili§5rteL. JSlSfct: 

[0061] mmn^stmmmc. tixmEM.im. 

-5. 14N/cin-CA-3fc. 

[0062] #^ny::tSligf=f$^l^<^Piii(O^M<^> 

Vf^^-y^amh. mmihrnrnzLxmrnffyiM 

[0 0 6 3111160114 

rwf ^ >yTXSiTiiSIIS0«3fcK«k:Lfc. 

JgjL-j/^'f h («c) SDP-4 0 0A~DfcDP-4 

(«) SD P - 5 0 0 S-fflV^TfiiM«<0S7cWlSr«[t. 

(tt) gPB-2 4 2DfcTKtt]^ 

[0064] mmt±mmmk. i}x%^t:'m. 

Lltt^b. 4 5ppm-Ci>0. XTXlilfet iS^S® 

40 -6. 1 5N/cin"C*-»<:. 

[00651 #<i><TJt«Bif=f^^«fgO||ffi(0^S«<r) 

±fe:||]teM2kllttOl^i''Xhi:VX^«rlll^-rS$ 1 

5Mm(r)U>>XW^-}'-y^:imt. Wm^-y^i:U 
LTl'yX bi:|3| tSSTJb&lt^ 1 5/iiniT^ >y^ 

mii>y^ }]^j^t.mnzimixiiO. ssSi/^-sf-yff) 

50 i»^i:t±a'^.n^*»-3/c. 




1 3 

[OO66]|life0l5 

5 0X;-C1 54Hai6«Lfc. ^V>rSiM^liiftfc:2 1 OX: 
[ 0 0 6 7 1 C<0 i 0 tc L-C#'?»ix>t^«^afflS^ 

«y^'*5 0nm. fflX^^ y ^it 1 0 0 nmJfiLfc. 

[0068] gt)i§f+^^m?smft. ^xmAt:m& 

1 6N/cm-C*r»/i. 
[0069] #^><t!t©flgftS^S?SOMfficD^;^ -y 

1 O/imOP-xXhK^-ySrfmL. iimM- y 
^^;l^^>y^i&ttLTff$8jum^-C;^ y^L;ft. ^<7M 

[0 0 7 0] ;<-ydf»Tft. Pi^'XbJr^L. iRv^T 

ji<<o^i&i^L. mmmm^ti. ni^ixfismi 
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[00721 #^.<i<:^«^Bffli^««<Odf J ^ 5 

(»> wr9^'yv-^-\i:.xmm<m^^i^\>K 

[0073] mm^ ^mmtm. /fxmMim& 
mizLx^mmi3\^mi!fiUcm<omi:m^Lfckz 

n N / c mX'h-y^, 

[0074] n^tu:i&fimt^m<mm(o^^(o 
w^if-y^imt. mmi tmi»izLxmm<o^ 

20 i:X-y^yyL. mm<r>l-i^xhi:f^LXW^iSJSM 

Silt 1 0 oumm(oim^^^s^i>y^)V'J^b^® 

[0075] 



yxiyh^-i^<7M^ 



(51)Int.C1.7 

C 0 9 J 7/02 
HOIL 21/60 
H0 5K 1/03 

3/38 



311 
650 
67 0 



F I 

C 0 9 J 7/02 

HOIL 21/60 

H0 5K 1/(B 

3/38 



M3-h' (##) 
Z 5E343 

311W 5F044 

650 

670Z 
E 



(9) i^S2002-338929 

F5^-A(##) 4F100 ABOIC AB33C AKOIA AKOID 

AK49B AK49G BA03 BA04 
BA07 BAIOA BAIOC CBOOB 
EH46B GB43 JJ03A JL09B 
JLll 

4J002 CM041 DA116 GFOO GJOl 

GQDO HA05 
4J004 AAll AA16 AB03 CA06 C002 

FA09 

4J040 EH031 LA06 LAOS NA02 

MAIO NA20 
4J043 PA19 QB15 QB26 QB31 m5 

SA03 SA42 SA47 SA52 SA54 

SA71 SA72 TA22 TBOl TB02 

UA121 UA122 UA131 UA132 

UA252 UA262 UBOll UB012 

UB022 UB121 UB122 UB152 

UB161 UB211 UB221 UB241 

UE301 113302 U6351 VA041 

XA14 XA16 XA18 XA19 YA06 

ZA23 ZBOl ZBll ZB50 
5E343 AA18 AA33 BB24 BB67 CC38 

CC71 DD33 DD43 DD76 EE02 

EE17 ER18 GG02 
5F044 MMll 
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